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Visual Object-Oriented Programming 

Report by: 



Margaret M. Burnett 
Oregon Slate University 

Attendance at the Workshop: 

Organizers: 

Margaret Burnett 
Adele Goldberg 
Ted Lewis 

Attendees: 

Marjan Bace 
Ed Baroth 
Bay-Wei Chang 
S.-K. Chang 
Wayne Citrin 
Phil Cox 
John Hosking 
T. Dan Kimura 
Dan LaLiberte 
Chris Laffra 
David Leibs 
Stephen MacKay 
John Maloney 
David Mclntyre 
Toshimi Minoura 
Francesmary Modugno 
Wolfgang Pree 
Albert Schappert 
Stefan Schiffer 
Randy Smith 
Michael Travers 
David Ungar 
Russel Winder 

Aimof the Workshop 

More and more researchers and developers are 
recognizing the potential of visual programming to make 
OOP easier and less error-prone. Yet, in spite of much 
recent activity in (he area of visual programming, (here 
are still a number of unsolved problems. The purposes of 
this workshop were both to determine and to advance 
the state of the art for visual OOP by: 

1. Presenting and discussing recent and emerging 
work in the area of visual object-oriented 
programming 

Z Discussing unsolved problems and directions for 
possible solutions 



3. Generating new ideas via an active exchange 
among researchers and developers in the area 

Format of the Workshop 

The workshop consisted of three sessions, followed by 
a wrap-up and an infonnal demonstration period. The 
first session focused on the general ideas behind visual 
object-oriented progranmiing» and especially the 
challenges and opportunities. The second was about the 
use of visual techniques to achieve both power and 
simplicity in object-oriented progranmiing. The third was 
centered on open issues and unsolved problems. In each 
session, there were three or four topics covered in some 
depth, each led by a presenter or discussion leader. The 
presentations were short and usually highly interactive, 
with the attendees contributing comments and 
discussion throughout the presentation. Some of the 
presenters also bad live systems or videos to 
demonstrate their work. 

Session 1: Visual Object-Oriented 
Programming: Whafs the Point? 

One of the main outcomes of the workshop was an 
increased awareness of what visual object-oriented 
programming is really trying to accomplish, or perh4>5 
even more importantly, the things that it should be 
trying to accomplish. Adele Goldberg began the Hrst 
session with an introduction and subsequent discussion 
into this question. She made the points that we should 
think more about what it is about visual techniques that 
could (1) help us express ourselves to the computer, 
and (2) help ourselves and others to understand the 
program once it has been v^itten. She also pointed out a 
number of challenges, including scalability, debugging, 
reusability, and some interesting questions regarding 
appropriate representations. The notion of 
appropriateness generated a lot of discussion 
throughout the workshop. Phil Cox*s presentation 
raised eight common objections to the concept of visual 
programming and pointed out the fallacies of these 
objections. Finally, David Leibs discussed the benefits 
of visual techniques versus the benefits of text, and 
talked about how these benefits can be integrated to 
work together. His presentation was done using a live 
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system to illustrate his points with examples from 
VisualWorks. 

During this session, a number of observations were 
made during discussion. Among them were: 

• "Visual" does not always mean "non-textual." 
Several examples were given of visual 
arrangements of text. 

• Careful attention as to the intended audience is 
needed, both when discussing the advantages and 
disadvantages of some particular approach and 
when designing a visual object-oriented 
progranmiing system. It was not felt that there is 
necessarily any one particular audience for visual 
programming in general, but that there usually is for 
some particular visual system. 

• Rightly or vwongly, syntax is often viewed as 
relatively unimportant for textual languages. 
However, this is unacceptable in visual languages. 

• One issue that is important for visual OOP systems 
is harmony between the language and the 
environment 

Session 2: Power and Simplicity 

This session was about using visual techniques to 
achieve power, but to do so more simply than has been 
done texiually. Bay-Wei Chang presented work he is 
doing jointly with David Ungar, Randy Smith, and John 
Maloney on a visual progranuning environment for the 
prototype-based object-oriented language Self. The goal 
of this work is to focus exclusively on objects in a very 
concrete way, so that the user will regard the image of 
the object on the screen is the actual object. They have 
incorporated several techniques originally inspired by 
cartoonists* use of animation to reduce cognitive load in 
helping the user avoid figuring out what is changing and 
how. 'nie discussion centered on whether multiple 
views would be appropriate for such a concrete 
approach, and how abstractions might be employed for 
scalability without giving up the concreteness. 

David Mclntyre presented a visual progranuning system 
called VAMPIRE for creating visual programming 
languages. The system is rule-based, featuring before 
and after images for specification of these languages. 
Dan Kimura demonso-ated his pen-based computing 
system, which is being integrated with a visual object- 
oriented system called Hyperflow. The system is still 
being developed. One of his goals is to further explore 
the relationship between visual languages and user 
interfaces. His term for the research is '"visual software 
engineering." 

Session 3: Probing the Future: 
issues and Unsolved Probiems 

Margaret Burnett started the third session by pointing 
out a number of issues in visual object-oriented 
programming, and the ensuing discussion added to this 
list. Some of these issues were: 

• So far, visual environments for textual OOP 
languages have had more success overall than 
visual OOP languages. One way to look at the 
difference is by describing it as an issue of 
granularity. Is there a granularity at which visual 



representations lose their effectiveness by nature, 
or is it simply a matter of time before appTopnsiV& 
representations for low-level programming details 
become further developed and accepted? 

• Visual OOP is relatively new, and littie attention 
has been paid so far to software engineering in this 
approach. What are the software engineering 
challenges and opportunities for visual OOP? 

• Is visual OOP usable by real programmers trying to 
get complex, sophisticated programs written and 
debugged? 

• There are a number of progranuninc-language 
issues that are critical to visual OOP languages. 
Among tiiem are the need for suitable approaches 
to polymorphism, to inheritance or delegation, and 
to tbe issue of sequence and state modification in a 
visual world. 

• Visual OOP system designers need to be more 
cognizant of what the strengtiis of visual 
programming actually are, and to build upon those 
strengths. 

Some of these issues were expanded upon by the 
ensuing presenters. S.-K. Chang's presentation was 
about the issue of dealing with complexity. He 
presented a visual specification system for modeling and 
prototyping real-time distributed systems. The idea is to 
integrate software engineering methods with Petri Nets 
as a way to achieve formal support in a visual approach. 
Stefan Schiffer led a discussion on die issues of 
software engineering for visual programming. He made 
tiie point that visual programming researchers need to 
pay more attention to software engineering issues, and 
tiiat OOP widi its many software engineering 
advantages may be just the ingredient needed to allow 
tills to happen. Wolfgang Pree contributed the idea of 
visual techniques to support software engineering from 
a structural point of view. 

Russel Winder continued the software engineering 
theme in leading his discussion of the impact of the 
granularity issue on software engineering concerns. 
Finally, Ed Barotii concluded die session back in the 
"real world" by a factual presentation of the use of 
visual programming at NASA JPL for real production- 
programming tasks. His experience has shown a 
reduction in software development time by a factor of 4 
to 10. He also reports higher user satisfaction wiUi the 
resulting programs. He described tiie approach to 
program development in his organization, and tiie 
ensuing discussion included much speculation as to 
exactiy which aspects of the visual programnung effort 
were leading to die most improvement 

Wrap-Up Session 

Ted Lewis wrapped up tfie workshop by distilling how 
tiie issues tiiat were being raised in die discussions and 
presentations fit into a bigger picture. He pointed out 
several categories of issues that had been raised. There 
were: 

• The question of die goals of visual OOP: Is it for 
end-user programming, professional prognunmer 
productivity, or sometiiing else? 
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• More attention to the appropriateness of various 
visual techniques that are used in visual OOP: He 
made an analogy to different kinds of books, and 
pointed out that for some kinds of books an almost 
purely textual form is most appropriate (e.g., a 
dictionary), and that for other kinds of books an 
almost purely pictorial form is most appropriate 
(e.g., a photo album). 

• There are several difficult issues specific to the 
OOP part of visual OOP that have hardly been 
explored at all. 

• The question of sequencing in a visual progranuning 
environment is difficult and needs more attention. 

• The issues of data, data mappings, and 
representations of data are still relatively unstudied 
in visual OOP systems. 

• The problem of scalability is perhaps the most 
pressing of all, and includes many of the issues that 
were raised during the workshop. 



Outcomes 

There was a general agreement that the workshop had 
achieved the goals set forth in the Call for Participation, 
which are restated in the first section of this report 
Many of the participants felt they were taking away at 
least one new idea that they could use in some way in 
their work. A more conaete outcome of the workshop is 
to be a book on Visual Object-Oriented Programming, 
containing full versions of many of the abstracts 
prepared for this workshop by the participants. This will 
allow the workshop participants to share with a wider 
audience what the woikshop collectively found to be the 
cunent state of visual OOP, as well as descriptions of 
recent and emerging work in the area. 
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